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NRJ RC BAJA CAR:
Chassis & A-Arms
By

Naoki Masuda

Partners: Ryder Satak & Jeffery Harn

Abstract/Artists Statement: Three students from Central Washington University have come
together to design and manufacture a unique RC Car for the annual regional RC Baja Car
competition held by the American Society of Mechanical Engineers (ASME). The RC car will
compete in three events, Baja, Slalom and Sprint. The objective for this project was to create a
unique build based off previous team’s projects. The new design was optimized for functionality
and performance to compete in each event and excel above other competition as well. The design
process before finalizing on a design that resembled that of a real car was thoroughly calculated
and researched. The new chassis was created from wood rather than metal which allowed for a
custom design and significant amount of weight reduction from more than 7 pounds down to an
impressive 5 pounds. Using manufacturing machines such as drill presses, routers, table saws,
and mills, connection locations on the chassis for each component was created. To simulate
jumps and crashes, the car was subjected to a 2-foot drop and frontal impact. The results showed
the vehicle could withstand the 2-foot drop without compromising performance. The frontal
impact test resulted in minimal damage that did not compromise the operation of the vehicle.
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1. INTRODUCTION
a. Description
The RC Baja Challenge is a competition held each year where students compete in teams to
design and build an RC car capable of completing the three events: slalom, Baja, and sprint.
They would be competed against other colleges and universities but for the 2020-2021
academic year there will not be an official ASME event and CWU will hold its own unofficial
event for those participating.

b. Motivation
The motivation for this project comes from the interest of designing and building an RC car
from the ground up instead of purchasing one that is pre-built.

c. Function Statement
Chassis: The purpose of this part is to act as the backbone of the vehicle where all components
for the vehicle will be mounted.
A-arms: The purpose of this part is to allow the vehicle to perform controlled movements on
various road conditions

d. Requirements
The following list describes the design requirements for the R/C Baja car.
The chassis must be able to support:
• all components attached while effectively maneuvering through the various challenges.
• Must support the weight of a five-pound car.
• Must support the car dropping from 2’ off the ground.
• As per ASME competition rules, design for parts interchangeability of 50% to allow for a
smaller amount of spare parts.
The A-arms must be able to:
• stay connected to the chassis and upright suspension while being able to move freely
throughout the various challenges.
• The cost of parts will be limited to $300.

e. Engineering Merit
This car will be modeled similarly to that of an RC stadium truck because the track in which they
will run on is like that of the competition. The vehicle will be created at a 1/10 th scale.
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f. Scope of Effort
The scope of this project will be to design and build the chassis and A-arms of the RC Baja car.
The chassis and A-arms need to follow the rules placed on the ASME RC Baja Challenge. Some
parts of the chassis and A-arms will need to be store bought such as nuts and bolts, while the
remainder of parts will be designed, manufactured, and constructed. The remainder of the car
will be designed, manufactured, and constructed by Ryder Satak and Jeffery Harn.

g. Success Criteria
The success criteria of the chassis will be to successfully hold all components in place.
The success criteria of the A-arms will be to successfully support the chassis off the ground and
keep the wheels in parallel of each other.
The success criteria of both the chassis and A-arms must satisfy all RC Baja build requirements.
Satisfy all RC Baja build requirements
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2. DESIGN & ANALYSIS
a. Approach: Proposed Solution
The proposed solution will be designing and constructing a chassis and A-arms for the 20202021 ASME RC Baja Car that will compete in the three ASME challenge events: slalom, Baja and
sprint. The design will include parts and features that have worked in the past but will feature a
wooden chassis and A-arms that is machined in the woodshop. The budget is limited to $300 to
limit this project from becoming expensive.

b. Design Description
The A-arms, which are part of the suspension, that connects the chassis to the wheel hub. The
A-arms will be designed the same for both the front and rear axles to reduce the time spent on
manufacturing parts and for the easy exchange of replacement parts if one fails. The A-arms are
connected to the chassis with a nut and bolt to allow rotational movement in the X-Y plane but
not in Z plane.

c. Benchmark
The benchmark for this year’s RC Baja car will be against previous ASME RC Baja cars from
teams from Central Washington University. The goal will be to improve upon as many as
possible parameters set by the previous teams.

d. Performance Predictions
The chassis and A-arms must be able to survive a 2’ drop off the ground and clear obstacles of
1.5”. The A-arms must support the weight of 5lbs during normal operation and while the
vehicle is at rest.

e. Description of Analysis
The main goal for the car is to compete in the ASME RC Baja competition, so there were not
specific numerical parameters set. Numerical design requirements were all set around the
desired performance for the RC car.
The chassis and A-arms were designed to withstand a 2’ vertical drop because it was assumed
that there would be no jump greater than 2’. The weight of the car was assumed because there
was no way of knowing it before construction. Which also meant that it had to be assumed that
other values to determine the amount of yield stress and force the chassis could withstand.
Calculations for the analysis can be found in Appendix A.

f. Scope of Testing and Evaluation
The RC car will go through a series of tests to test whether they pass or fail the ASME RC Baja
Competition. The RC car will be tested in the following categories: slalom, Baja, and sprint.
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g. Analysis
i. Analysis 1
The analyses required for the chassis included the strength of the material used in chassis and
the ability to house all necessary components of the chassis. The strength of the material used
and the ability to house all necessary components were based on the design requirements.
Calculated Parameters:
The calculated parameters for the RC car were in the chassis. The components on the chassis
had to be balanced evenly throughout to perform at its fullest potential. Calculations can be
found in Appendix A.

ii. Analysis 2
The analyses required for the front impact test included the strength of the material used to
manufacture the chassis, the speed at which the RC Car would be traveling at, and the total
weight of the RC Car going into the front impact test. This information is key to solving for the
front impact test because you must use the traveling speed to then calculate what the force
would be on the car at impact. This would also then show you where the crumple zone would
be.
Calculated Parameters:
The calculated parameters for the RC car were in the A-arms and chassis. The A-arms have to
be loaded all evenly with the impact load to find the needed values. Calculations can be found
in Appendix A.

h. Device: Parts, Shapes, and Conformation
The vehicle consists of the drivetrain, chassis, suspension components, power supply, motor,
and other body functional components. The RC car mimics a real trophy truck at a 1/10th scale.
All components flow systematically and cohesively to compete and perform to all the ASME
standards of the competition.

i. Device Assembly
The device assembly can be found in Appendix B of the report. The assembly represents the
overall intent of the RC car but may change in design and measurements as manufacturing and
testing begins.

j. Technical Risk Analysis
Risks with the RC car can happen in the chassis, mounting points, gears, suspension and during
manufacturing. The RC car must pass the drop test and for that to happen the suspension,
chassis and mounting points must be able to withstand that drop in order to pass.
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k. Failure Mode Analysis
Failure can happen in the RC due to a multitude of factors, such as: fatigue, stress or strain on
the part(s) and general wear and tear. For example, because the chassis is made of wood and Aarms are made of plastic, during the drop test the A-arms could fail due to its brittleness.

l. Operation Limits and Safety
There are not many limits for this project just that during tests like the drop test, that it should
not be performed more than three times before the time of testing or the time of the
competition. This will prevent wear and tear on the car and prevent any safety hazards from
happening.
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3. METHODS & CONSTRUCTION
a. Methods
This project was designed, manufactured, and tested in the city of Ellensburg, while using the
resources and workshops on Central Washington University’s campus. Major components were
created manufactured onsite while other components were acquired from outside retailers. All
were completed within the restraints of Central’s Hogue building as well as the ASME RC Baja
Car Contest Rules. The use of engineering design programs such as SolidWorks, Autodesk
Inventor, MDSolids, and other various programs were used to aid in the design and
manufacturing of this RC Baja Car. The use of these programs helped visually conceptualize the
design which made the creation of this project much easier.
i. Process Decisions
It was concluded that for the smaller parts of the project those would be purchased from
outside retailers for the difficulty they would provide in trying to manufacture. Big components
like the Chassis, A-arms, Battery housing, Shock towers and Main Gear locker would be
manufactured as those would prove to be less difficult in manufacturing. Items such as the
motor, screws, bolts, or any smaller parts required to go on the chassis will be purchased from
an outside retailer. The decision of a wooden chassis was decided as the team wanted to try
something different from previous years and concluded that by using a wooden frame it would
reduce the weight of the car as a whole instead of using a form of metal, but still give the
chassis some durability to be able to withstand an force caused to it. The original plan for the
chassis was to have it cut from wood that was found in the wood shop at Hogue hall, but
because of the pandemic and the lack of lab techs or professors to watch over or assist
students in the labs, the team asked for one of the lab techs to cut a piece of wood to a rough
size and then the team would draft the chassis model to have it cut later. The issue with this
was the wood that was cut for the team was previously damaged and had holes in it and was
just a cheap piece of wood that made it difficult to work with. The design of the chassis, A-arms,
Battery holder, Shock towers, Main Gear locker, Transmission housing, and other major
components were designed as custom parts to house all components required for the RC Baja
to operate and perform to the standards of the ASME RC Baja Car Contest Rules. The A-arms
and the A-arm pins would be 3D printed as decided by the team. This decision was made as the
team realized that 3D printing these components would be cost efficient and time efficient as
well because they are custom designed parts that have intricate designs. The location of the
chassis where the A-arms would attach would be made with a clearance fit of RC2 because the
pin holding it needs to be tight but not too loose so that the A-arms stay connected to the
chassis. This RC2 clearance fit is needed so that the A-arms can still move freely from the A-arm
pins but not too much as to where they would fall off. The holes were the pins will go for the Aarms to attach to on the chassis will have a form of epoxy so that the pins will stay tight in the
holes. This will be okay because the pins themselves don’t have to move for the A-arms to work
as long as the A-arms themselves are able to freely rotate in the y-axis or perpendicularly to the
axis of the chassis.
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b. Construction
i. Description
The chassis is designed so that the front and rear are almost identical so that in the case one
end fails it can be easily fixed by rotating some parts. The chassis is to be made of wood on a
CNC machine, for the ease of use and intricacy of the team’s design. The CNC was also chosen
as the manufacturing process because the chassis is less likely to be produced with any flaws
because the machine is less likely to create errors that humans would make. The A-arms and
the A-arm pins will be 3D printed as a cost-efficient method and because it is a custom-made
part. The battery housing was also selected to be 3D printed as well. This also allows for
multiple parts being printed at the same time because they are small enough to fit on the
printing board. The front and rear A-arms are mirror images of one another, so all parts are
interchangeable in the case of one breaking. The assembly of the whole car is described in the
drawing tree in Appendix B which is described in the section below.
ii. Drawing Tree, Drawing ID’s
The drawing tree as seen in Appendix B, shows how the car is assembled. The tree indicates
which parts are in each sub-assembly that make up the whole assembly of the car. Each part
has a respective part number which can be easily identified in the parts list 3.iii.
iii. Parts
The parts list for both manufactured and purchased parts is available in Appendix C. As seen in
Appendix C, each manufactured part has its own unique part number. The part numbers are to
aid in organization and assembly of the car.
iv. Manufacturing Issues
Due to the world being in a global pandemic most of the components of the car will be made on
Central’s campus using the facilities available to students while keeping safe distances between
one another. Machine availability will be an issue as not many students can be allowed into the
lab at the same time. Because Hogue Hall was closed for 2 weeks at the start of Winter quarter
2021 due to the situation of the global pandemic, COVID-19, all manufacturing has been put on
hold until Central Washington University can confirm that all students and staff are tested for
COVID-19 and the results come back negative. This will result in a major delay in the teams
whole manufacturing process and will be a major setback to all trying to go into Hogue Hall.
When Hogue Hall is reopened again for the use of labs, there will be a lot of issues with other
teams trying to use the lab, classes using the lab, and the lab not being open at certain times, all
resulting in time delays of the team being able to manufacture their parts. This also applies to
all other senior project students. So, the main issue is getting time to work on those parts.
Another issue that arose during manufacturing was the manufacturing of the wooden chassis.
Because of the pandemic there are a very limited amount of lab techs and/or
professors/instructors that can watch over students being in certain labs. In the case of this
team it was getting into the wood shop to cut the chassis. Another issue with trying to machine
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the chassis was because the chassis was made of wood and all dimensions were very precise, it
gave the team very little room for error. Although there were multiple pieces of wood that
could be recut to make a new chassis if the previous model had an error in manufacturing the
team did not want to have to take those extra steps to fix a mistake. As stated previously the
wood that was cut for the team was already damaged and had holes in it and was just overall a
cheaper piece of wood making the manufacture of the chassis difficult. So, the team ended up
just buying a new piece of wood, a 12X24X0.5 inch 5-ply wooden slab that was used to create
the chassis.
v. Discussion of Assembly
The car will be assembled using fasteners that were purchased from Jerrol’s and from parts
previously owned. There will be no welding required for the car. Each component will be
manufactured individually and then assembled into subgroups before finally being all
assembled as one. The A-arms will all be manufactured individually before being attached
to the chassis. This allows for easy replacement if a part fails.
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4. TESTING
a. Introduction
Front impact test and energy able to withstand during a drop test will be analyzed. Each test is
important because they are possible situations that could occur during the competition. It could
go off an obstacle or jump during the competition or crash into something and it is important to
collect that data to calculate for all different possibilities.

b. Method/Approach
For the front impact test, the car was moving at a velocity of 15 mph and hit an obstacle head
on to simulate what could happen during the completion.
For the drop test, a measuring device was set in place as well as a recording device so that
when the car is dropped, video recording will be taken to analyze the deflection of the springs
as well as any break in the structure or high stress areas.

c. Test Procedure
Proper eye wear must be worn during testing. Proper clothes must be worn to avoid harm. Each
test will take place in a controlled environment. A total of 3 trial will be conducted and
observations and data will be recorded.

d. Deliverables
Based off the calculation that the car will be traveling at 15.0 mph, will withstand a front impact
force of roughly 135 lbf. When the car is dropped from a height of 2 ft or 0.6096 m and an
estimated weight of 7 lbs.
Deliverable
Impact Test

Requirements
Results
Pass or Fail
Must withstand 135
Front bumper broke
Pass
lbf from front impact.
Drop Test
Must withstand a 2Pass
Pass
foot vertical drop.
Multi-terrain Driving Must be able to drive
Pass
Pass
Test
with control in
multiple different
terrains.
The team will begin testing to see if the RC Baja is able to pass certain tests and requirements
stated in the rules of the ASME RC Baja competition during Spring quarter of 2021. There are
three tests that will be conducted, a drop test, a front impact test, and a multi-terrain driving
test. The drop test will be used to test the durability of the car at one of the four wheels and to
analyze the deflection of springs. The drop test will be dropped on one of the four wheels from
a 2-foot drop height. The drop will be conducted on concrete to simulate what a real drop
would be during the actual day of event. The predicted results were that when the drop test
was conducted, the car would successfully pass the drop test with no breaks or fractures to the
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overall vehicle. This was to be true as the drop test was passed successfully and after the drop
upon further inspection of the car there appeared to be no breaks or fractures compromising
the structure of the vehicle.
The next test, the front impact test will be used to test the structure of the car as a whole as
this test will simulate a real-life front impact. Using a speedometer (checkered pattern
described later) to make sure the car reaches a top speed of 15 miles/hour and a video camera
to slow down the speed of which was captured, the team will then use the values taken from
that video to calculate if the car will be able to withstand that front impact at 15 miles/hour.
For both test a checkered pattern, with checkered squares all the same size of 2.19 inches
which is equivalent to 1 mile/hour, will be placed behind the backdrop of the car so that as the
car passes the squares the team will be able to record the speed of the car traveling. Using a
camera to record the car in ‘Slow Mo’ doing the test in 240 FPS (Frames Per Second) as it
travels over the 2.19-inch squares, the team will record the number of squares the car travels in
one ‘Slow Mo’ second of the video then use that to calculate the speed it was traveling. For
example, if the car traveled 20 squares in 1 ‘Slow Mo’ second, the car was traveling at 20
miles/hour.
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5. BUDGET
a. Parts
Parts will be sourced from suppliers as follows: Traxxas, Jerrols, Amazon and Ace Hardware.
Components such as the motor, pins, axels, gears, and fasteners are just a few of those parts that
were sourced from those suppliers listed above. The material for the machined parts will come
from Amazon or will already be previously owned by Central Washington University for the
team’s personal use. Parts such as the A-arms, front bumper, transmission cover, batter cover,
control towers, are going to be 3D printed. The chassis will be made of wood. The wood was
purchased from Ace Hardware. Other components such as the wheels, battery, receiver, and
steering servo were all previously owned parts of Ryder Satak. A full list of parts and prices can
be found in Appendix C & D.

b. Outsourcing
As mentioned in part A, parts will be sourced from Amazon, Jerrols, Traxxas and Ace Hardware
for this build. The only major component that has affected the team’s budget was the motor
and smaller components of the RC Baja because most of the other materials were donated by
Ryder Satak to aid in the completion of this project. Some materials and parts were sourced
from Central Washington University as well as the team did not have access to some of the
necessary tools or components needed to create the RC Baja.

c. Labor
The labor that would need to be done is the machining of 3D parts (A-arms, transmission cover,
battery housing, control towers, differential housing), machining the chassis from wood,
building the chassis, building the car as a whole, conducting testing’s on the RC Baja as per the
teams individual test’s needed to be conducted.

d. Estimated Total Project Cost
The total budget for this project is estimated to be $200. $150 in parts and $50 for material and
labor. All parts have been purchased and manufacturing of the RC Baja has begun. There should
not be any issues with manufacturing and the timeline of this project should stay true to what
was originally planned.

e. Funding Source
The main source of funding would be out of pocket.
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6. Schedule
a. Design
Appendix E references the Gantt chart for the estimated timeline for the project. The Gantt
chart shows the predicted vs actual times that each task was completed. The image in Appendix
E shows the timeline for the Fall quarter leading to finals in November. It is estimated that the
design portion will take 14 hours, starting from mid-September to finals week in November.
The design for the Chassis should take less time than the A-arms because the calculations for
the A-arms and the components that go into that part require more effort. The overall project is
assumed to be around 250 hours throughout the school year.

b. Construction
During the manufacturing process of the RC Baja, some issues occurred that affected the timing
of the schedule. When 3D printing the parts needed, some parts failed to print in one attempt.
The time required for the printed parts increased and pushed back the construction of the final
assembly. To compensate for this time loss, while the printing was being done, the purchased
parts were ordered earlier and fitted, to ensure that once the manufactured parts were done
the construction could proceed in a timely manner. The major issue that was faced during this
stage was the issue of their being a global pandemic that effected the use of Central’s facilities
to being used. Machine availability was an issue as not many students can be allowed into the
lab at the same time due to social distancing protocols. Because Hogue Hall was closed for 2
weeks at the start of Winter quarter 2021 due to the situation of the global pandemic, COVID19, all manufacturing was put on hold until Central Washington University can confirm that all
students and staff are tested for COVID-19 and the results come back negative. This resulted in
a major delay in the teams whole manufacturing process and will be a major setback to all
trying to go into Hogue Hall. Construction of the wooden chassis proved to be difficult as the
team was not allowed into the wood shop in Hogue Hall as there was a lack of tech assistants
that could offer assistance/supervision when in the wood shop. Once the construction could
begin, the parts were put together with little to no issues and allowed the schedule to remain
on time. The total time for construction resulted in 60.5 hours to complete the final assembly.

c. Testing
While testing the RC Baja Car, some failures in the chassis, 3D printed components, differential
housing, and A-arms occurred. For the 3D printed components such as the shock towers,
differential housing, and the front bumper, when they were printed, they had been printed
with some failures that caused them to be faulty when applied to the car as whole. This
required multiple reprints of said components to get them to be printed the right way. The
shock towers during testing broke at the attachment location where the coils would attach to
them; the differential housing was too thick when first printed causing parts to not fit into
place; the front bumper broke during testing which was predicted and accounted for but it did
break which resulted in it having to be reprinted. For the chassis during testing when the car
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would spin out and hit a wall causing damage to the car, the first location that broke was where
the A-arms would attach to the chassis. This was caused because the holes that were drilled for
the A-arms to attach to were drilled with the grain of the wood and they were close to the
outside edge of the chassis, causing it to be an easily broken upon impact. This was fixed by
adding epoxy into the hole and adding fiberglass enforced tape on the outside. The test that
caused the chassis and A-arm location to break was the drop test. After multiple trials of the
drop test, the wheel where the team was testing was the first to break. The next time this
broke was during the ASME RC Baja competition. As the team was competing in the sprint
event of the competition, when crossing the finish line the driver lost control of the car due to
the excess amount of dust being on the ground at the time causing a lack of traction, which
resulting in the RC car spinning out and hitting a wall on the already broken A-arm location on
the chassis. Then during the Baja event, when going off the main jump the car had a significant
amount of speed but caused the back tires to lift up and the front tires to go down, which made
the car land with all the impact of the car at the front of the chassis and all the weight at the
back. This caused the force to go into the front of the chassis compromising the already
compromised A-arm location of the chassis breaking it one more time. Each time was fixed with
epoxy and fiberglass tape to reinforce it. After all the fixing during the entire testing phase, the
time it took repairing totaled to around 5 hours.
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7. Project Management
a. Human Resources
Resources include Dr. John Choi, Dr. Charles Pringle and Professor Dennis Capovilla for
assistance and guidance on anything the team needed help on for the RC car.

b. Physical Resources
Physical resources include labs within the Hogue Technology Building: machine shop, wood
shop, 3D printing machine and metals lab.

c. Soft Resources
Soft resources include senior project report outline, SolidWorks, Computer lab at Hogue.

d. Financial Resources
Financial resources include self-funding as well as supplying parts from previous owned
vehicles. Ryder Satak has multiple parts that he has from his personal collection of RC parts that
will be used towards the teams RC build. The team does not have any financial support from
outside sources for this project.
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8. DISCUSSION
a. Design
The initial design of the RC Baja was to gather information and ideas from previous teams in the
past and optimize the vehicle based off the group’s opinion. The major design aspect that is
unique to this Baja is that the chassis is made of wood and most of the other major components
will be 3D printed. The choice for wood was decided because metal would be too heavy and
plastic too fragile when having to perform the drop test or front impact test. So, wood with
reinforcements of epoxy and fiberglass laid on top would make for a stronger material but also
reduce the overall weight.

b. Construction
During the manufacturing process, many parts required 3D printing. The parts that have been
3D printed are the Right and Left Front A-arms (that are the exact same), Right Rear A-arm and
Left Rear A-arm (rear A-arms are different from each other as they have a grove on one side
that allows clearance for the axel), Transmission cover (passenger side), Transmission cover
(driver side), Suspension towers, Differential housing and a battery clamp.
While the manufacturing of these parts occurred, some failures in printing happened. This was
due to the ABS filament not sticking to the platform surface. In order to correct these issues,
the temperatures of both the platform and nozzle were adjusted. After a few corrections of
temperature, the printer got a solid base layer on the platform and the pieces printed without
failure. The tolerances of the 3D printer were not perfect, some modification had to be made
on the pieces. The holes had to be reamed out and the outer surfaces of some parts had to be
sanded down to insure a tight fit.
The manufacturing of the A-arms was designed to be almost identical of one another, so in such
instance of one breaking it could be easily swapped out for another. This is not the case for the
rear A-arms. So, during the printing process, printing of the front A-arms went smoothly as
planned, but the rear A-arms proved to be a bit more difficult. Specifically, the part where a
grove is cut out for the clearance of the axel. This was fixed by some extra sanding.
The manufacturing of the chassis proved to be a bit difficult as the team elected for a wooden
chassis instead of the typical metal chassis created in previous years. Because the team has not
been able to get into the lab to physically machine the chassis, it is unknown what will happen
to the machined part during the manufacturing process. Although the team has not started
manufacturing of the chassis yet, assumptions can be made on what could potentially happen.
Issues such as the wood splitting due to the material being wet, warping due to the excess
amount of heat from the cutting process, peel if the rotation speed of the drill bit is too slow,
etc. Once the team has manufactured the chassis (this will happen on February 2 nd, 2021),
updates will follow and be added to this section.
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The manufacturing of the differential case took an extended amount of time than what was
predicted. The first iteration of the differential casing was one whole piece that would be
printed all together. The first print failed, and the axle tubing lifted from the rafting, causing the
tubes to not be straight. There was also a weak point in the design, so the tubes broke off from
the casing without much force. A second iteration of the differential casing was to use the
existing center piece and reprint the axle tubes, press the bearings than glue the pieces
together. The axle tubes were printed, and the differential case was assembled. However, after
one incident during manufacturing the axle tube fractured. The ease of the fracture was
concerning, and this was due to the orientation of the 3D printing process. The third iteration
was a redesign process.
During the last week of February and the first week of March 2021, the team met at Hogue Hall
to machine features on the chassis with the guidance of Professor Charles Pringle. The team
used various machining tools like the drill press, jig saw, and table saw to manufacture the
chassis as well as key components that go on the chassis. On Wednesday, March 3rd, 2021, the
team met at Hogue Hall to drill a few more key component hole locations on the chassis and
then assembled the whole car. During the assembly the team faced issues of parts not having
an exact fit. For example, when attaching the A-arms, the holes drilled on the end of the chassis
for the A-arms to attach to and not all drilled straight so when inserting the pin that held the Aarm to the chassis, the team found this step to be difficult. Or when attaching the control arms
and the chamber arms, some were too short to reach to the servo or couldn’t reach where they
had to attach to, so the team had to work on extending them.

c. Testing
The team will begin testing to see if the RC Baja is able to pass certain tests and requirements
stated in the rules of the ASME RC Baja competition during Spring quarter of 2021. There are
two tests that will be conducted, a drop test and a front impact test. The drop test will be used
to test the durability of the car at one of the four wheels and to analyze the deflection of
springs. The drop test will be dropped on one of the four wheels from a 2-foot drop height. The
drop will be conducted on concrete to simulate what a real drop would be during the actual day
of event. The predicted results were that when the drop test was conducted, the car would
successfully pass the drop test with no breaks or fractures to the overall vehicle. This was to be
true as the drop test was passed successfully and after the drop upon further inspection of the
car there appeared to be no breaks or fractures compromising the structure of the vehicle. One
issue that was faced during the drop test was making sure that the car is released at the same
angle when conducting multiple tests. This proved difficult because the team was holding the
car with their hands when preparing to set up for the test and it was hard to measure and keep
the angle consistent without a device that can tell you what angle you are holding the car at to
the ground. So, to fix this issue, the team set up a level and used a piece of string pined at both
ends at a height of 2-feet. From there the team used a protractor to measure an angle of 15degrees and aligned the RC Baja vehicle to that measured mark. This was a satisfactory change
in the procedures as the team was able to create an identical testing condition for each
iteration of the test. Another topic that was discussed was, should the RC Baja car be dropped
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on the same wheel all three times or should the test be conducted on all the wheels for a
variety of results? The team discussed this and came to the conclusion that the RC Baja car
would be dropped on the same wheel to keep testing results the same. The question of if only
testing on the same wheel would result in inaccurate measurements because of not being
tested on the other wheels but the team concluded that because each component that was
attached to the wheel was made in various ways (3D printed, manufactured, bought), that it
would be impossible to tell if each component had the same structure as the components that
the one being dropped on has, which could cause the results to be drastically different.
The next test, the front impact test will be used to test the structure of the car as a whole as
this test will simulate a real-life front impact. Using a speedometer (checkered pattern
described later) to make sure the car reaches a top speed of 15 miles/hour and a video camera
to slow down the speed of which was captured, the team will then use the values taken from
that video to calculate if the car will be able to withstand that front impact at 15 miles/hour.
For both test a checkered pattern, with checkered squares all the same size of 2.19 inches
which is equivalent to 1 mile/hour, will be placed behind the backdrop of the car so that as the
car passes the squares the team will be able to record the speed of the car traveling. Using a
camera to record the car in ‘Slow Mo’ doing the test in 240 FPS (Frames Per Second) as it
travels over the 2.19-inch squares, the team will record the number of squares the car travels in
one ‘Slow Mo’ second of the video then use that to calculate the speed it was traveling. For
example, if the car traveled 20 squares in 1 ‘Slow Mo’ second, the car was traveling at 20
miles/hour. One change that had to be made to this test was instead of using the checkered
pattern to calculate the travel speed of the RC Baja at the time of the test, the team just set up
a phone with a speedometer on the RC Baja car by tying down the phone to the chassis of the
RC Baja car. From here the team was able to monitor the exact speed the RC Baja was traveling
at in real time. So, when it came time to conduct testing it was easy to set up the testing
parameters and ensure the RC Baja car was traveling at 15 miles/hour each iteration of the test.
The team also added a front bumper to the chassis to absorb some of the frontal impact that
the RC Baja car would have to absorb. Another question that arose for the frontal impact test
was whether the test should be conducted on different crashing walls? For example, one wall
could be flat, another could be uneven, or one wall could be slanted. The question of what
material the “wall” that was being crashed into was made of also came up. If the “wall” was a
rock, or a tree, or cement. All questions were thought about and it was decided that the RC Baja
would be tested against a flat concrete wall to ensure that when the front impact happens,
even force is distributed throughout the RC Baja car.
The last test that was conducted was the multi-terrain driving test. This test was conducted
during the ASME RC Baja Car competition and video recording was not captured. The multiterrain driving test was used to test if the RC Baja Car is able to maneuver the ASME course
with ease and handle all driving conditions, all while finishing the course under 60 seconds or
less.
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9. CONCLUSION
The RC Baja is designed and analyzed to fulfill each of the initial requirements. The success
criteria for the RC Baja cars chassis was to allow the car to successfully completed the ASME RC
Baja competition, be able to fully function to which it was designed for and work cohesively
with the other components that are a part of the RC Baja car. The car was a success despite a
few minor issues during testing. The car was able to compete in the competition and pass all
the trials. The car did not break during the competition or during any of the tests.
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Appendix A-1 – Chassis Analysis
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Appendix A-2 – Front Impact

28

Appendix A-3 – Drop Test
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Appendix A-4 – Minimum Screw Diameter
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Appendix A-5 – Maximum Angular Velocity of Wheel
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Appendix A-6 – Mounting angle and lengths for A-arms
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Appendix A-7 – Minimum Allowable Pin Diameter
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Appendix A-8 – Angular Inertia of the Car
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Appendix A-9 – Spring Force
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Appendix A-11 – Max Load on One Wheel
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Appendix A-12 – Max Drivetrain Angle
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Appendix B – Complete Assembly
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Appendix B – Assembly Full
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Appendix B – Complete Chassis Assembly
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Appendix B – Chassis Assembly
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Appendix B – Transmission Cover Assembly
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Appendix B – Transmission Cover Assembly
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Appendix B – Transmission Cover Assembly
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Appendix B – Differential Assembly
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Appendix B –Front Suspension Tower Assembly
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Appendix B – Front Suspension Tower Assembly
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Appendix B – Rear Suspension Tower Assembly
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Appendix B – Rear Suspension Tower Assembly
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Appendix B – Chassis Drawing
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Appendix B – Left Rear A-arm
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Appendix B – Right Rear A-arm
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Appendix B – Left Front A-arm
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Appendix B – Right Front A-arm
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Appendix B – A-arm Pin
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Appendix B – Battery Holder
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APPENDIX C – Parts List and Costs
Part
Number
10-001
10-002

Qty

Part Description

Source

Cost

Disposition

1
1

Mfg
Mfg

TBD
--

Team
Masuda

10-003
10-004
10-005
10-006
20-001
20002LR
20002RR
20002LF
20002RF
20-003
20-004

1
1
1
1
1
1

Complete RC Assembly
Chassis Assembly (Chassis, A-arms,
dowels)
Transmission Cover Assembly
Differential Assembly
Front Suspension Tower Assembly
Rear Suspension Tower Assembly
RC Chassis
Left Rear A-Arm

Mfg
Mfg
Mfg
Mfg
Mfg
Mfg

-------

Harn
Satak
Harn
Harn
Masuda
Masuda

1

Right Rear A-Arm

Mfg

--

Masuda

1

Left Front A-Arm

Mfg

--

Masuda

1

Right Front A-Arm

Mfg

--

Masuda

4
1

A-Arm Pin
Battery Cover

Mfg
Mfg

---

20-005
20-006
20-007
20-008
20-009

2
1
1
1
1

Mfg
Mfg
Mfg
Mfg
Mfg

------

20-010
20-011
20-012
20-013
20-014
50-001

1
1
1
1
1
16

Control Arm Dowel
Front Suspension Tower
Rear Suspension Tower
Transmission Cover - Motor Mount
Transmission Cover - Motor
Through
Differential Housing
Differential Top Cover
Front Bumper
Rear Bumper
Body Cover
M3X25 Fastener Screw

Masuda
Satak,
Masuda
Satak, Harn
Harn
Harn
Harn
Harn

-----0.33

50-002

32

Washer 3mm

50-003

16

M3 Nut

Mfg
Mfg
Mfg
Mfg
Mfg
Ace
Hardware
Ace
Hardware
Ace
Hardware

0.17
0.18

Satak
Satak
Satak
Satak
Harn
Purchased 24
FEB 21
Purchased 24
FEB 22
Purchased 24
FEB 23
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50-004

4

Suspension Strut Fastener

Previously
Owned
Previously
Owned
TBD

--

50-005

TBD

Traxxas M3 Screw

55-001

1

Speed Controller

55-002

1

Battery

Previously
Owned
TBD

--

55-003

1

Receiver Pack

55-004

1

Steering Servo

--

Battery Connector

Previously
Owned
Previously
Owned
Previously
Owned
Previously
Owned
Previously
Owned
Previously
Owned
Previously
Owned
Previously
Owned
Jerrols

55-005

1

Motor and Pinion

55-006

4

Suspension Strut

55-007

2

Steering Block

55-008

4

Camber Block Front/Rear

55-009

1

Clutch Assembly

55-010

1

Gear-Up Assembly

55-011

4

Wheels

55-012

1

55-013

1

Shaft Slipper Clutch Roll Pin

Jerrols

3.00

55-014

1

Top Drive Gear Steel 22-Tooth

Jerrols

3.00

55-015

1

Slipper Pressure Plate Aluminum

Jerrols

8.00

55-016

1

Spur Gear 86-T 48-P Slipper Clutch

Jerrols

3.00

55-017

12

Ball Bearing 5X11X4

Jerrols

3.50

55-018

1

Idler Gear 30-Tooth Steel

Jerrols

3.00

55-019

2

Camber Links 49mm Rear

Jerrols

7.50

-TBD

TBD

-------TBD

Satak
Donation
Satak
Donation
Purchased 17
FEB 21
Satak
Donation
Purchased 17
FEB 21
Harn
Donation
Satak
Donation
Satak
Donation
Satak
Donation
Satak
Donation
Satak
Donation
Satak
Donation
Satak
Donation
Purchased 2
MAR 21
Purchased 2
FEB 21
Purchased 2
FEB 22
Purchased 2
FEB 23
Purchased 2
FEB 24
Purchased 2
FEB 25
Purchased 2
FEB 26
Purchased 2
FEB 27
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55-020

4

Toe Links 59mm

Jerrols

55-021

4

Toe Links 61mm

Jerrols

55-022

2

Hex Hubs and Axle Pins

Jerrols

55-023

2

Wheel Hub Hex

Jerrols

55-024

2

Suspension Pins 44mm

Jerrols

55-025

1

Screw Pin Set Suspension

Jerrols

55-026

2

Caster Block

Jerrols

55-027

2

Steering Block

Jerrols

55-028

2

Stub Axle Carrier

Jerrols

55-029

2

Front Axle

Jerrols

55-030

1

Differential Gears

55-031

1

Differential Ring Gear

RC Hobbies
Lacey
Ebay

55-032

2

Drive Shaft Assembly

Previously
Owned

8.75

Purchased 2
FEB 28
8.50 Purchased 2
MAR 21
3.00 Purchased 2
FEB 28
3.00 Purchased 2
FEB 29
2.50 Purchased 2
FEB 30
4.50 Purchased 2
FEB 31
4.00 Purchased 2
FEB 32
3.00 Purchased 2
FEB 33
3.00 Purchased 2
FEB 34
3.00 Purchased 2
FEB 35
38.23 Purchased 20
JAN 21
31.52 Purchased 11
JAN 21
-Satak
Donation
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APPENDIX D – Budget
Item
Motor

Qty
1

Steering Arms
Drive Shaft
Hub Hex

1
1
1

Hub Axel Pin
Differential Gears
Rear/Front Camber
Arms
Front Axel
Front Steering Blocks
Bearings
Internal Gear Up

1
1
2

Clutch Assembly

1

Axel Pin to Chassis
Total

1
N/A

1
1
7
1

Description
Castle 5700KV Sensored
1406
Traxxas Part # 3745
Traxxas Part # 1951, 4628R
Traxxas Part # 3654,
1654(Rear)
Traxxas Part # 2754
Traxxas Part # 2382
Traxxas Part # 3644

Cost
$60

Traxxas Part # 3637
Traxxas Part # 3736
Traxxas Part # 5116
Traxxas Part # 3696, 3195,
3793
Traxxas Part # 4686, 5556,
5552X
Traxxas Part # 2640
Budget Total

$3
$3
$3.50
$9

$8.75
$10
$6
$1
$6
$7

$21
$2.50
$165.70
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APPENDIX E - Schedule
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APPENDIX F – Expertise and Resources
Expertise/Resources
Central Washington University

Dr. Jeunghwan “John” Choi – CWU
Charles Pringle, PE – CWU

Description
Allows access to Hogue building amenities
such as, the CAD Lab, Machine Shop, Wood
Shop and other resources.
Provided guidance throughout the project.
Provided guidance throughout the project.
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APPENDIX G – Testing Report
Introduction
Requirements
• The RC Baja Car must withstand a vertical drop on one wheel from 2 feet.
• The chassis will weigh less than 7 pounds.
• The RC Baja Car must withstand a front impact force of 135 lbf while traveling at 15
mph.
• The RC Baja Car must be able to maneuver in multiple different terrains in the ASME
Baja course and complete in under 60 seconds.
Parameters of Interest
The main component being tested is the chassis and the suspension components involved.
Parameters of interest includes the sustained impact force within the chassis. Ensuring the
material is thick enough to sustain the required amounts of force while being less than 7 pounds
is priority. The impact force of interest can be applied to the drop test and the front impact test.
Performance Predictions
The predicted calculated values for the RC Baja car during the drop test was to withstand an
impact of 125 lbf from the 2-foot vertical drop.
The predicted calculated values for the RC Baja car during the front impact test was to withstand
a force of 135 lbf and the front bumper will break upon impact.
The predicted calculated values for the RC Baja car during the multi-terrain driving test was to
complete the Baja course in 60 seconds or less.
Data Acquisition
All data will be calculated from a recording device and measuring tools. Tape measures,
calculations, and scales will allow for ample amount of data to test and record requirements.

Test Schedule
The testing of the vertical drop test took place in week 3 of the Spring quarter of 2021. The
approximated duration of the vertical drop testing was around 2 hours. The testing had tasks
consisting of taping, inspecting, recording, calculating, conducting, and cleaning of the drop test
trials. The front impact test took place in week 4 of the Spring quarter with an approximate
duration of 2 hours that consisted of finding an open area with a flat wall, practicing velocity,
videotaping, conducting the experiment, calculating data, and cleaning the test site. The multiterrain driving test also took place during week 4 of the Spring quarter with an approximate
duration of 3 hours that that consisted of setting up the course, videotaping, conducting the
experiment, calculating data, and cleaning the test site.
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Methods
Resources
The resources needed were widespread but were limited in cost due to most of the needed
materials were already processed. Tape measures, tape, a video recorder, scale, and laptop were
the main components of the RC car testing.
Data Capture
All the data capturing utilized video recorders, stopwatches, and measurements. The measured
controls were the distances needed to reach speed necessary during collision test and a measured
height during the drop test. All data and calculations were recorded on green sheets and
transferred to Microsoft Excel.
Test Procedure Overview
The testing requires precise procedures to get as accurate results as possible. Following
procedures during testing requires understanding of the steps and safety needed to complete the
evaluations effectively. The testing environment includes all materials described in the
associated procedure along with dry weather. The assumption of dry conditions was calculated to
neglect losses or alterations in tractive forces during wet conditions. During both tests, the setup
and actual testing consumed most of the time duration. Taking ample amount of time for setting
up the evaluation to produce accurate results was emphasized. Clean up and data transferring
was quick in comparison.
Operational Limitations
Limitations in the testing come from the ability to accurately measure the time during each test.
More precise equipment would be recommended to get a more accurate result of data. There are
no limitations to the device itself, other than needing two people to operate and record data.
Precision and Accuracy
Based off the use of kinematic equations, the use of a stopwatch was needed to find time.
Manually starting and stopping a stopwatch caused inaccuracies within the testing environment.
A tolerance of ±0.50 seconds was used due to the range experienced upon starting and stopping
the timer. When measured distances were involved, the tolerance of ±0.25 inches were used due
to a tape measure being used along with thick tape. The tape measure is not super precise along
with thick tape being used because the precision of the measurement could have been in the
exact center of the tape or on either end.
Data Storage
The data was recorded with a video recording device and stopwatch then transferred within a
testing table on a green sheet. The data was then populated into Microsoft Excel in a table to be
more presentable. The data was manipulated through equations based off varying times.
Data Presentation
The data is presented in a table in Excel with appropriate headers for ease of interpreting data
and calculations.

66

Test Procedures
Test #1 – Vertical Drop Test
Summary
An RC Baja Car is designed to withstand sharp cornering, jumps, and abrupt starts or stops
during operation. A main component of testing for the RC Baja Car is the ability to withstand
jumps of 2 feet or less during competition. A simulation and testing procedure were conducted to
analyze a vertical drop of the car to ensure longevity and functionality.
Location and Time
The location of testing will be held at the Hogue Technology Building on the campus of Central
Washington University. The date of testing for the vertical drop test was concluded by April
22nd, 2021. Setting up the testing scenario per procedure, conducting the trials, recording data
with tear down had an approximate duration of 2 hours.
Resources Needed
• 1 Tape Measure
• A device to write with (to record data and mark off height increments)
• 1 Laptop
• Microsoft Excel
• 1 video recording device
• RC Baja Car device
• 1 roll of tape
Procedure
1. Select an area of non-exposed aggregate concrete with a minimum area of two by two
feet. Make sure the concrete area selected is flat and horizontally level.
2. Using the measuring device, measure a height of two feet perpendicular to the concrete
area selected and mark with the piece of tape.
3. Position the RC Baja vehicle at this selected height in Step 2.
4. Establish an imaginary x-y-z axis on the RC Baja vehicle with the x-y plane equating the
plane created by the four wheels.
5. Start recording the test on a video recording device.
6. While holding the RC Baja by the front and rear sides of the chassis, orient the RC Baja
vehicle such that the imaginary x-y plane of the chassis makes approximately a 15-degree
angle with respect to the concrete along both the x-z plane and the y-x plane. If oriented
correctly, one tire of the RC Baja vehicle will be closer to the ground when compared to
the other three tires.
7. Ensure safety glasses are worn. Drop the RC Baja vehicle.
8. Inspect the RC Baja vehicle for any major damage and reduction in any functionality or
performance. Record results.
9. Record a close-up video of the car at drop location for visual reference of the test results.
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10. Stop recording and record findings.
11. Repeat steps 5-10 an additional two times recording findings each time.
12. Transfer data into Microsoft Excel.
Risks
Ensuring safety during testing is the number one priority. Some risks or hazards that were
present during testing included: pinching hazards or debris flying if failure upon dropping RC
Car and the electrical shock hazard upon turning the car on. To minimalize risks, wear
appropriate eye wear, ensure fingers and feet are clear of the RC Car’s drop path, and make sure
all electronic devices are off.
Discussion
The testing became easier and more consistent as more trials were conducted. The first trial,
following the procedure, took a while to ensure that all steps were met correctly. Trying to keep
the testing as consistent and safe as possible was priority. Some challenges were making sure
that everything was functioning as intended and lining up the car at the same drop height every
trial. The calculations came easily once all data was collected
Test #2 – Front Impact Test
Summary
A front impact test is crucial to the testing and competition aspect of the RC Baja car. During
competition, the device must be able to withstand hitting debris and abrupt stops. To do this, the
simulation of a front impact test was conducted to ensure the car can withstand repeated
collisions and the functionality is consistent.
Location and Time
The location of testing will be held at the Hogue Technology Building on the campus of Central
Washington University. The date of testing for the front impact test was concluded by April 27th,
2021. Setting up the testing scenario per procedure, conducting the trials, recording data with
tear down had an approximate duration of 1 hour.
Resources Needed
• A device to write with (to record data and mark off height increments)
• 1 Laptop
• Microsoft Excel
• 1 video recording device
• RC Baja Car device
• 1 measuring device
Procedure
1. Place the RC car 20 feet from a solid concrete wall.
2. Turn RC car on.
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3.
4.
5.
6.
7.

Start recording with the video device to capture results.
Accelerate the RC car with a quarter of full throttle to reach a speed of 15 mph.
Drive RC car straight into the wall and let go of throttle upon impact.
Wait for the RC car to be fully stopped, then proceed to turn off the car.
Visually inspect the RC for any breaks to the overall structure of the vehicle. The front
bumper should break during the testing process.
8. Stop recording.
9. Record all gathered data into Microsoft Excel.
Risks
The front impact test involved many different possible risks. The collision of the RC car with a
stationary object could have caused debris from the RC car or the rock. Being directly in the RC
car’s path or travel or near the rock during collision would be a risk hazard. Ensuring proper PPE
was worn, maintaining 6 feet or more from the collision location, and proper operating
experience/knowledge of the RC car device is crucial to assure safety during testing.
Discussion
The front impact test was more efficient as trials were conducted. The RC car was able to reach
the required speed of 15 mph and maintained functionality after collisions which was the main
priority of the test, to see the longevity of the device after collision. Calculations based off tested
results provided that the RC car had an average velocity of 15 mph and had an impact force of
135 lbf. The sustained impact of the RC car was surprising, due to most of the impact area being
the front bumper which absorbed most of the energy and impact force.
Test #3 – Multi-Terrain Driving Test
Summary
The multi-terrain driving test is crucial to the testing and competition aspect of the RC Baja Car.
During the competition, the car must be able to maneuver the course with ease while completing
the course in 60 seconds or less. To do this, a testing course will set up to conduct trials to see if
the car can achieve this goal.
Location and Time
The location of testing will be held at the Hogue Technology Building on the campus of Central
Washington University. The date of testing for the multi-terrain driving test was concluded by
April 23rd, 2021. Setting up the testing scenario per procedure, conducting the trials, recording
data with tear down had an approximate duration of 3 hour.
Recourses Needed
• RC car device
• Baja testing track
• 1 video recording device
• 1 Stopwatch
• Microsoft Excel
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•
•
•

1 writing device
Tape
1 laptop

Procedure
1. Set up testing course outlined with tape.
2. Clear all debris from track.
3. Turn RC car on.
4. Place RC car at the start of the course.
5. Press record on the video recording device.
6. When the person driving the RC car is ready count down from 3 to let the person timing
the test to start on GO.
7. Conduct test on GO and start timer.
8. Stop timer when the RC has crossed the finish line.
9. Stop the recording device.
10. Repeat steps 4-9 at least two more times.
11. Record/transfer all data into Microsoft Excel once all trials have been conducted.
12. Clean up.
Risks
The multi-terrain driving test involved many different possible risks. The collision with a
stationary object such as a rock or tree could have caused debris to fly off and harm those
around. Being directly in the RC car’s path or travel or near the RC car would be a risk. Ensuring
proper PPE was worn, maintaining 6 feet or more from the test, and proper operating
experience/knowledge of the RC car device is crucial to assure safety during testing.
Discussion
The multi-terrain driving test was more effective as trials were conducted. The RC car was able
to finish the first trial in 30 seconds. As more trials were conducted maneuvering the course
became easier as knowledge of the course became more known and the operator of the RC car
became more comfortable driving around the course. The following test trials resulted in
finishing times of 27 seconds and 25 seconds.

Deliverables
Parameter Values
Based off the fall from 2 feet and a device weight of 7 lbs., the sustained impact of the RC car
was 100 lbf. During the front impact test, the average speed was 15 mph and created a force of
135 lbf. During the multi-terrain driving test the average time to complete the course was 27.3
seconds surpassing the requirement of finishing in 60 seconds or less.
Calculated Values
The calculated values for the drop test was based off a predicted 7-pound car which the
calculated force from the drop would be 125 lbf. During the front impact test, the tests was
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calculated off a baseline speed of 20 mph, which needed to withstand 1800 lbf. During the multiterrain driving test the calculated time to finish the course would be around 60 seconds.
Success Criteria Values
In regards of longevity and functionality of the RC car during testing, the device passed with no
failures or breaks. The weight requirement of being 7 lbs. or less was met. Finish the ASME Baja
course in under 60 seconds. Withstood a vertical impact of 100 lbf and a frontal impact of 135
lbf causing the front bumper to break. Achieve the 15-mph speed during the test.
Conclusion
Many aspects of the RC car were explored. After testing, the RC car passed many requirements
and predictions with ease. Overall, many in depth tests were analyzed to confirm the material,
design, and choices support the output values calculated.
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Appendix
Appendix G1

Figure 1: Procedure checklist of drop test, impact test, and multi-terrain driving test.
Appendix G2
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Figure 2: Blank vertical drop test sheet.

Figure 3: Blank front impact test sheet.

Figure 4: Blank multi-terrain driving test sheet.
Appendix G3

Figure 5: Completed vertical drop test sheet.

Figure 6: Completed front impact test sheet.

Figure 7: Completed multi-terrain driving test sheet.
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Appendix G4

Figure 8: Green sheet analysis of vertical drop test.
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Figure 9: Green sheet analysis of front impact test.
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Appendix G5

Figure 10: Testing Gantt schedule.
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APPENDIX H – Resume
Naoki Masuda
701 E 2nd Ave
Ellensburg, WA, 98926
(206) 412- 4215
nmasuda97@gmail.com

Objective
Highly motivated and goal – oriented young professional committed to pursuing a long-term
career at KBA Inc. Offering 8 years in the field showing problem solving skills and product
development.

Education
Central Washington University – Ellensburg, WA
January 2018 – Present
Highline College – Des Moines, WA
January 2015 – June 2016
Kentridge High school– Kent School District 415, WA
August 2012 – June 2016

Work Experience
Homewood Suites by Hilton, June 2016 – June 2020

•

Complimentary Services, to provide outstanding service to the guests and cook and prepare
complimentary food and beverages for the in-house guests.

Amazon Fresh, June 2017 – December 2017

•

Wearhouse Associate, package and handle customers ambient and chilled products, before
being processed and shipped to the customers location.

Golden Peacock Restaurant, April 2015 – May 2016

•

Bus Boy, serving hot tea and water to customers when they arrive and to help with their needs
during the time they are in the restaurant.

N’s Power washing, June 2012 – June 2015
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Pressure washer, pressure washing driveways, porches, decks, to use the pressure washing
machinery correctly to take care of people’s driveways.

Achievements
Getting into the Mechanical Engineering program, making the college golf team, CVAC baseball,
Robotics team, DJ, Microsoft Suite 2016 Certified

Activities
Central Washington’s Men’s Volleyball Team (2019 – Present), Golf team (2012 – 2014, 2016 –
2017), MCC (2012 – 2016), Safety patrol (2008 – 2010), Baseball (2006 – 2010)
Producing music (2014 – Present)
Helped serve at Operation Night Watch in Downtown Seattle. (2013 – Present)
Japanese class (2012 – 2016)
Robotics Team (2015 – 2016)

Skills
Skilled with technology
Able to speak Japanese
Has experience in AutoCAD and SOLIDWORKS
Team leader
Collaborates well with others
Once motivated to a task will finish it till the end
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